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     Medicine is primary concerned with the functions of the human body under 
normal and pathological conditions and the prevention and the restoration of deviations. 
A basic question is how to determine deviations from the normal situation. The two 
main branches of medicine did not always give the same answer. It is clear that 
classical surgery, i.e. external medicine, is focussed upon the tangible, physical body: 
palpation is a basic diagnostic procedure in localizing the abnormal situation. 
Moreover, surgeons were, as executors of forensic autopsies, accustomed to opening 
the body and observe the inner structures. But until the middle of the nineteenth century 
surgical interventions presupposed mainly a descriptive orientation, a topographical 
knowledge of morphology (in particular of the extremities) with little details. It was 
only after the introduction of general anaesthesia in the 1840s that speed was no longer 
a prerequisite in surgical operations, and that surgeons could care more for anatomical 
details including those of the since then accessible body cavities. 
      For medicine in a more restricted sense, i.e. internal medicine, the situation is 
different. The actual deviations are hidden "deep" under the surface and can primarily 
only be learned through their outward recognizable signs: changes of the outer surface 
(skin, tongue), of secretions (urine, faeces, sweat, body smell) or tangible pulsations 
(pulse). Depending on the physicians' theoretical concepts, traditionally treated in 
medical education under the heading institutiones medicae, these signs could be 
sufficient to understand the actual pathological change, or not. 
     In classical European medicine, transmitted via the Middle Ages in a dogmatic, 
rationalized system known as Galenism, medicine was embedded in natural philosophy, 
thoughts on causes and purposes of nature as such. Physicians possessed learned 
knowledge of nature (phusis) and man. The human body was considered as a 
microcosmic reflection of the universe, the macrocosm. Man was not an isolated object. 
It was an indissoluble part of nature through the so-called res naturales (elements, 
qualities, etc.): participating in the cycle of elements, following nature's daily changes 
and seasonal rhythms. Health depended on close interrelations with the macrocosm. 
Actually health was matter of balance or harmony: harmony with the macrocosm and 
harmony within the microcosm. It could more accurately be defined as a balance 
between four primary body fluids, the humours (blood, yellow bile, black bile and
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phlegm) with opposing qualities (hot-cold and dry-wet) depending on age, season, 
climate and geographic location. 
     Diseases in this so-called humoral pathology were generalized, i.e. disorders 
affecting the whole body and not strictly localized in certain parts of the body. The 
degree of disharmony could simply be derived from general characteristics as the pulse 
and the complexion. Diagnostic procedures did therefore not imply a detailed or precise 
localization of the complaint or a reference to local findings. It was sufficient to locate a 
complaint roughly on the outer surface of the body, vaguely indicating the affected 
area. The locus affectus is the location of an affected part, not the seat of a disease. Its 
morphological appearance is, in the Galenic humoral pathology, the consequence of a 
disease, not the causa efficiens. Another main part of Galenic medicine is physiology. 
Here morphology is primarily a tool to explain "the use of the parts": De usu partium, 
as the title of one of Galen's main works runs. One should realize that the Latin 
translation of Galen's book De anatomicis administrationibus ("On anatomical 
procedures") became available only in 1531, through the edition by Guenther of 
Andernach. But even that book is primarily a practical manual and not a theoretical 
work. It mainly describes dissection procedures. 
     The core of Galenic medicine -- i.e. physiology, pathology (including etiology), 
dietetics (dieata sanorum), semiotics and therapeutics -- was available in the later 
Middle Ages in Latin translations. They were the basis for the learned medical corpus 
to be studied, explained and clarified in the scholastic educational system. The doctor 
medicinae was above all a man of learning. As a consequence, praxis medica was, with 
the exception of the North Italian universities, a theoretical course. In that context, 
collections of consilia were important, i.e. collections of opinions on individual cases 
formulated by famous physicians. Written counsels without physical examination of the 
patient was not uncommon and continued until the eighteenth century, as can be seen 
from Boerhaave's Consultationes medicae (1743). Medieval universities did already 
recognize in their statutes the importance of practical experience at the bedside, but 
they did not consider it as a responsibility of the university to provide such experience; 
this need had to be met outside the university, through apprenticeship to a qualified and 
experienced physician.
The role of the classical texts 
     The innovation in medical teaching came from such North Italian universities as 
Bologna and Padua; it gave attention to practical demonstrations, rather than to the 
study from books. It included the attendance of public dissections of human corpses
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(Bologna, 1316, and Montpellier, 1340). Humanism, as the word indicates, made man 
an object of study by disengaging and isolating him from his macrocosmic 
environment. Emphasis changed, so to say, from natural philosophy to natural history, 
from texts to observation, to empiricism. A fundamental problem of medical education 
was, how to obtain empirical knowledge. Hippocrates already stated in the first 
aphorisms: "Life is short, the Art long, opportunity fleeting, experience deceptive, and 
judgement difficult." A human live is too short for a single individual to obtain all 
possible empirical knowledge. It was necessary to find reliable sources among one's 
predecessors. The sapientia veterum of Scaliger, the past as key to knowledge, 
remained a substantial element in medical teaching, in spite of the importance of 
empiricism. Otto Heurnius' contributions to the collection kept in the Leiden anatomical 
theatre reflect that idea in the broadest sense: considering biblical Egypt as the origin of 
all sciences, he included objects from Egypt in the collection. 
     The edition of the standard classical medical texts of Hippocrates, Galen and 
Dioscorides became an important issue in medical renaissance. Latin translations of 
these texts were made available. The editing, interpreting, translating and annotating of 
classical text were a scholarly activity and not exclusively an activity for learned 
physicians. The libraries of such scholars as Gerard Vossius, his son Isaac, and Nicolaas 
Heinsius contained a substantial number of medical books. 
     A method, still in use in the nineteenth century and known as the "historical-
critical method," became important. Medical philology was not simply a matter of text-
emendation and text-criticism, but also of the selection of texts. Guides to find one's 
way were needed. In that context Johannes Antonides van der Linden (professor of 
medicine, first at the Frisian university of Franeker, later at the university of Leiden) 
wrote important manuals. His De scriptis medicis (1637) is an extensive medical 
bibliography, accessible on author (even on surnames) or on subject. The book made 
Van der Linden's reputation as one of the great medical bibliographers. Its introduction 
known as Manudictio ad medicinam was also an introduction to the study of medicine. 
Apparently it was felt to be very useful, since the Leuven professor Plempius published 
it as separate booklet (1639) for his students. Van der Linden was also active as editor 
of ancient authors: CelsusDe medicina (1665) and Hippocrates' Opera omnia (1665). 
The editing of Hippocrates' writings was an essential part of Van der Linden's 
occupations during his Leiden professorship. His great appreciation for the Father of 
Medicine was evident, not only from the publication of a collection of essays about 
Hippocratic medicine, the Melemata medicinae Hippocraticae (1660), but above all 
from his effort to give Hippocrates the honour of having discovered the circulation of 
blood long before Harvey. He supervised twenty-seven disputations on that subject.
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     In Van der Linden's days the philological approach was severely criticized by 
the "moderns" -- followers of Descartes and Bacon -- who gained much confidence, 
particularly in natural sciences, from the results they obtained on their own power, 
independently from the Classics. However, the Leiden professor Herman Boerhaave, 
usually epitomized as the "Teacher of All of Europe," still advised his students in the 
old tradition. In his oration De commendando studio Hippocratico ("Oration to 
recommend the study of Hippocrates," 1701) Boerhaave recommended students the 
study of Hippocratic writings. However, he was not blind to the progress in medicine 
since the classics, particularly in the basic and natural sciences. These should be studied 
after the modern authors, but practical medicine could still best be learned from the 
classical authors and from Hippocrates in particular, as Boerhaave, who was self-taught 
in medicine, had himself experienced. He exhorted his students in the following words:
...In order that you may understand that it is necessary to select from works of 
others whatever may be of use to us; that you may realize that we must consult 
the dead if we wish to safeguard the living against the apprentice's lack of 
experience, against the risk of experiments which have never been tried out 
before ...
     The main problem in Boerhaave's time was, that recent editions of other old 
Greek medical authors were not available. Boerhaave therefore intended to publish a 
series of new editions, but in fact only the work of Aretaeus Cappadox appeared, after 
Boerhaave's death. He had also collected many materials on the works of Nicander and 
Aetius, but those were never published.
The role of anatomy 
     Boerhaave knew that for the physicians of his days knowledge of ancient 
medical writers was not sufficient. He was aware of recent achievements in basic 
sciences, particularly in anatomy, as we learn from the above-mentioned oration:
I ought to be considered completely ignorant if I failed to take into account the 
findings of Vesalius, Asellius, Harvey, Pecquet, Ulser, Wharton, Drelincourt, 
and the Bartholins, through which they explained the structure of the body; one 
would be justified in calling me ungrateful if I did not pay the tribute of 
deference to their merits.
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     The oration De commendando studio Hippocratico and the one De usu 
ratiocinii mechanici in medicina ("On the usefulness of the mechanical method in 
medicine"), pronounced in 1703, both describe the ideal course for a medical student. 
Although the latter oration expands the recommended curriculum to include a separate 
propaedeutic course in mathematics and mechanics, the study of medicine itself starts 
in Boerhaave's proposals always with anatomy: the "History of Corporal Structure" was 
absolutely necessary for the understanding of the processes in the body. In 1725, he 
prepared with his young colleague, the anatomist Bernard Siegfried Albinus, a re-
edition of De humani corporis Jabrica ("On the construction of the human body") the 
epoch-making work of the sixteenth-century anatomist Andreas Vesalius.
     Boerhaave feared speculation. He considered the search for primary causes 
useless. For that reason, he limited himself to defining the conditions of life in 
mechanical terms and excluded theorizing on life's principles. In this context, life was 
simply described as a movement of fluids in a solid vascular system. This was in fact 
Hippocrates' distinction between continentia ("the parts containing") and contenta ("the 
contents") or humours. The study of anatomy, i.e. of the solid parts, and of the fluids 
should precede the study of processes in the healthy and sick body, and of therapeutic 
methods. It is interesting to realize that -- with the exception of Vesalius -- the 
anatomists to which Boerhaave referred in the aforementioned quotation, all studied the 
vascular system, both the blood vessels and the lymphatic vessels. They discovered, 
said Boerhaave in his oration on the mechanical method, new facts
by the perception of the naked eye, by microscopic observation, by ligating the 
vessels of living beings, by injecting mercury into dead bodies, by observing the 
phenomena of diseases, and, finally, by the comparison with animals, fishes, 
insects, and plants.
     The methods described in this quotation refer to what is usually known as 
anatomia renovata, renewed anatomy. This term implies the existence of an anatomia 
nova.
The "new anatomy" 
     Textbooks with the title anatomia nova are based on two pillars, viz. Vesalius' 
concept of the human body and Harvey's concept of the circulation of blood. The 
notion of anatomy, i.e. obtaining knowledge by cutting up the dead human body
,
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became manifest in the middle of the sixteenth century. 
Jean Fernel wrote in his authoritative textbook Medicina
The famous French physician 
(1542):
What geography is for history, 
where the actions take place...
is anatomy for medicine;it describes thestage
     One year later Vesalius published De humani corporisfabrica. By choosing the 
wordfabrica the author expressed his intention to describe the arrangement of the solid 
parts. Anatomical drawings were an essential element. The book marked the transition 
in medical education from a text-oriented method to a method based on personal 
observations. The dissection and the dissection-place became important "instruments" 
for instruction. The professor of anatomy, executing the dissection himself, reflected 
the rapprochement of the scholar and the artisan. In the non-Italian universities 
chirurgia had been regarded as a craft, but now, through the anatomy course, it was 
more or less re-integrated in medical education. The lower class in medicine, the 
surgeon, profited from the new situation, since in the surgeons' guild theoretical 
instruction came into the hands of learned prelectores anatomiae. In their 
demonstrations they followed the sequence of Vesalius' book, opening first the 
abdominal cavity, then the thorax and the skull, and finally dissecting the extremities. 
      The construction of the body was, however, not the exclusive interest of 
physicians, surgeons, medical students and surgeon- apprentices. In the world view of 
the religious reformation, God's revelation was not only expressed in the written word, 
in the Bible, but also in the created world, in Nature. A monopoly on the study of 
nature, in this case of the human body, was rejected. Everyone should read that Book of 
Nature; hence, dissections were made public in the anatomical theatre. (fig.1) 
     At the university of Leiden, a permanent anatomical theatre was completed in 
the apse of a former church in 1592. That theatre was not a bare dissection-place. The 
second professor of anatomy, Otto Heurnius, made it a spectacle of the world. In an 
attempt to give a complete and illustrative picture of the whole of Creation, he 
collected not only skeletons, but also prints, archeological and ethnological objects, 
thus creating a collection with an encyclopaedic character. 
     The anatomical theatre and its collection had a emblematic character. They 
referred to a deeper, symbolic meaning. They represented a so-called moralizing 
anatomy: the skeletons and the decomposed bodies symbolized an important Calvinists 
message, viz. the fragility of life and the triumph of death. During the summer season, 
when there were no dissections, the centre of the dissection table was occupied by the 
figures of Adam, Eve, and the Tree of Knowledge, representing the Fall of Man. The
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Leiden anatomical theatre represented a spectacle of Life and its final destination: the 
triumph of Death. But through the corpse, the body of sin, the anatomist could reveal 
the secrets of life. Anatomical drawings in the Vesalian tradition demonstrated the 
fading of the border between life and death. Vesalius' muscleman is not a disgusting, 
bare, dissected corpse. On the contrary, it is a body simulating to be alive, a body in 
action with the tension of living creatures and standing in this world. (f ig.2) 
     William Harvey's publication "On the movement of the heart and the blood" 
(1628) introduced the concept of the blood circulation. Although it was announced as 
an Exercitatio anatomica, it was not a traditional anatomical study that presented a 
rather static, a-dynamic aspect peculiar to working with dead material. Harvey used an 
experimental approach, actively intervening in life processes. It became the standard for 
an new category of Leiden medical dissertations, dating from the middle of the 
seventeenth century, that were supervised by the anatomist Johan van Horne. These 
dissertationes anatomico-physiologicae usually described physiological experiments 
following accurate anatomical observations of the structures under study. To that 
purpose, new methods such as the injection-technique were developed, in the 1660s, by 
the Leiden students Reinier de Graaf and Jan Swammerdam. In order to demonstrate 
the finer structure of the vascular system, they injected liquid, coloured wax in the 
blood vessels. A parallel with the refinement of the anatomical technique is the use of 
animal experimentation under Van Home's colleague Franciscus Sylvius, more or less 
as a consequence of Descartes' idea that animals were mechanical machines, 
automatons without soul.
The "renovated anatomy "
     In Baroque anatomy, Harvey's concept of blood circulation had completely 
replaced the traditional Galenic views. New textbooks, entitled Anatomia renovata or 
Anatomia refonnata, were introduced. They were based on Vesalius'Fabrica, to which 
were added important discoveries of the seventeenth century such as the discovery of 
another vascular system, the lymphatic, and the refinements of the structure of glands 
and of such complicated structures as the lungs and the spleen. Anatomy textbooks --
and dissections -- followed the emphasis on the vascular system. They started with the 
description of the heart and the arterial system, then the venous system and the 
digestive tract, the brain, the uro-genital system and the muscles and bones. The 
religious connotation of anatomy was still important. The newly discovered lymphatic 
system had to be related to the Book that was held to contain all truth. The "silver cord 
that is loosed" (Eccl. 12: 6) was seen as reference to the thoracic duct, the main
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lymphatic vessel. 
     In context of the renovated anatomy, the commonly used technique was 
normally indicated as anatomia artificiosa et subtilis. In order to make individual 
structures in organs accessible to microscopic investigation, the organs had to be 
prepared in a correct way. The technique was called subtle and artificial because it 
made use of artefices, tricks like perfusion, vascular injection, maceration, drying, etc. 
Such techniques were no longer suitable for public demonstration. Anatomy was no 
longer a public ceremony. It left the anatomical theater and moved to the silence of the 
cabinet where the professor, in this case B.S. Albinus, prepared with refined techniques 
anatomical specimens for his own research and for demonstration to his students. (fig.3) 
     The collection of anatomical specimens became an illustration of knowledge 
attained, analogous to the collection of physical instruments developed by the physicist 
De Volder to demonstrate Newtonian physics. 
     Albinus brought the technique of vascular injection to a very high level of 
perfection in search for the smallest tubules of the vascular system, the vasa minima. 
Following Boerhaave's mechanistic concept, he considered the body as a system of 
tubes through which small feeding particles, so-called terrestrial particles, were 
transported. These particles formed by cohesion the smallest structural element, the 
fibre -- in Boerhaave's view the unit responsible for health and disease. Apposition of 
fibers resulted in membranes which coiled up to form the smallest functional unit, the 
vas minimum. 
     In gross anatomy, Albinus was not interested in the aberrational, the particular. 
His search was for the homo perfectus: a 30 years' old man of ideal proportions. His 
project resulted in the publication of an anatomical atlas (1747), which can be 
considered as the culmination of baroque anatomy, an anatomy based on the Fabrica, 
but with a monumental refinement and a highly detailed presentation of the structure of 
the body. It was based on three principles: objectivity, symmetry and vitality. 
Objectivity meant that the form of the different parts was exactly reproduced, i.e. the 
transposition of the three dimensional body in a flat plane should be true to nature. 
Symmetry was used in the classical Vitruvian meaning as an aesthetic ideal that can be 
reached through ideal mutual proportions. Vitality is represented through the 
resemblance with a living human being with power, grace and harmony, and in some 
drawings by the rhinoceros as metaphor of the vital force. (f ig.4) 
     Anatomy changed into animated anatomy, which with its rather theoretical 
character and its vitalistic tendencies was no longer natural history. It had transformed 
itself into a natural physiology.
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f ig. Anatomical cabinet of Albinus
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f ig.4 Skeleton and rhinoceros
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